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肺癌是目前世界上第一大癌症，每年有近140万人死于肺癌，其中非小细胞肺癌




























































         
         
Lung cancer is a leading cause of cancer mortality, accounting for approximately
1.4 million worldwide deaths each year. The non-small cell lung cancer (NSCLC)
comprises about 85% of this disease. The chimeric protein of ALK and EML4, is
prevalent in NSCLC, which constitutively activates downstream signals and leads
to tumorigenesis. Currently, Crizotinib and Ceritinib, two small molecular inhibitors
targeting EML4-ALK have been approved by US FDA for their clinical use in
NSCLC. However, despite a high response rate of 60% in EML4-ALK positive
NSCLC using Crizotinib, most patients relapse due to the emergence of drug
resistence including point mutations in the kinase catalytic of ALK and activation
of bypass signaling tracts. Therefore, the development of potent and selective
small molecule ALK inhibitors as new targeted therapeutics for combating NSCLC
is urgently needed.
In this thesis, we have been focus on the discovery and characterization of new
ALK inhibitors as targeted drug for NSCLC. The key results are summarized as
below:
(1) We firstly constructed a panel of TK-Ba/F3 stable cell lines by retroviral
transfection of recombinant pBABE-puro-TK plasmids. MTS assay was used to
evaluate the cytotoxicity of a focus compound library (~300 compounds) targeted
ALK. ZZJ-01-145 was identified as a novel and potent ALK inhibitor with the
antiproliferative IC50 values 11.68 nmol/L and 221.3 nmol/L against EML4-ALK-
Ba/F3 and NPM-ALK-Ba/F3, respectively. In the biochemical assay of ALK, ZZJ-
01-145 exhibited an IC50 of 1.5 nmol/L. The kinase selectivity of ZZJ-01-145 was
determined by KINOMEscan methodology which profiled the inhibitor at a
concentration of 1 μmol/L against a panel of 468 diverse kinases including mutant
forms using an in vitro ATP-site competition binding assay. ZZJ-01-145 exhibited













selectivity. Moreover, ZZJ-01-145 also show potent activities against several
Crizotinib-resistant ALK mutations including L1196M, C1156Y, F1174L, and
R1275Q. Immunoblot and flow cytometry assays were performed to investigate
the molecular mechanism of ZZJ-01-145, which revealed that ZZJ-01-145
inhibited cell proliferation and induced apoptosis through blocking ALK signaling
pathway.
(2) Similar to transformed TK-Ba/F3 cells, ZZJ-01-145 showed high sensitivity to
ALK positive cancer cell lines such as H3122 and Kapass-299, but no effect on
survival of ALK negative cancer cell lines such as A549, suggesting the high
selectivity of ZZJ-01-145 for ALK.
(3) The in vivo efficacy of ZZJ-01-145 was evaluated in xenograft mouse model.
ZZJ-10-145 exhibited significant inhibition of tumor growth measured by the
%(tumor growth inhibition). The values of %(tumor growth inhibition) were 107.36,
110.19, and 103.21 in the models of EML4-ALK-Ba/F3, EML4-ALK L1196M-
Ba/F3 and H3122, respectively. Subsequent immunohistochemistry, immunoblot
and flow cytometry assays revealed that ZZJ-01-145 inhibited tumor growth
through blocking ALK and its downstream pathways and inducing apoptosis.
(4) Detailed molecular mechanism study revealed that ZZJ-01-145 induced
apoptosis in NSCLC cells H3122 by blocking phosphorylation of AKT and ERK1/2
but not STAT3. Inhibition of AKT and ERK1/2 pathways, negatively regulated pro-
apoptotic proteins Bad and Bim, leaded to caspase-dependent mitochondrial
apoptosis.
In summary, we have discovered and characterized a novel, potent and selective
ALK inhibitor, ZZJ-01-145; investigated the inhibitory activity of ZZJ-01-145
against ALK kinase both in vitro and in vivo; explored molecular mechanism of
cell growth inhibition in ALK positive cell lines. These results suggested ZZJ-1-
145 would be a good lead for developing new ALK-targeted therapeutic for
NSCLC.
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